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Fig. 2. The principle of anti reflection using optical element with subwavelength and distribution of effective refractive index.
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Fig. 5. Dependent on the normalized period for the transmittance of the optical element with subwavelength (light is incident
from the air, n=1.53, A =405nm, solid line is Oth order, dashed line is -1st order, (a) TE, (b) TM).
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Fig. 8. Dependent on the incident angle for the transmittance of the optical element with subwavelength (light is incident from
the air, n=1.53, A =405nm, solid line is Oth order, dashed line is -1st order, (a) the period is 200nm, the height is 320nm,
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Abstract: Owing to the progress of semiconductor ultra-fine processing technology such as lithography and etching,
the production of very precise, compact and light-weight optical elements with feature sizes less than the incident
light wavelength has been attained. It is known for many years that a subwavelength-structured surface, which
consists of a surface relief grating with elements of triangular, pyramidal, or conical shape, can work as an
antireflection surface. The reflection loss of light is suppressed by applying subwavelength optical elements to
optical devices, high luminosity displays etc., which is thought to contribute to the improvement of functionality.
Applying directly a relief-type antireflection structure to the substrate of an optical device, gives advantages such as
reduction in cost and ease of production compared with standard AR (Anti Reflection) coatings. In this paper,
we examine the reflection and transmittance characteristics of anti reflection structure using a 1-dimensional
subwavelength optical element. Using rigorous coupled wave analysis (RCWA) suitable for the analysis of optical
elements with a period shorter than the incident light wavelength, we analyzed the optical basic characteristics of
the subwavelength optical element incident blue-violet semiconductor laser light (A =405nm) used for recording or

read-out of a next-generation optical disk.

Key words: subwavelength grating, nanometer region, antireflection, rigorous coupled wave analysis (RCWA)



